The major goal of this study was to investigate the broad application of graph polynomials to the analysis of Henry's law constants of nonane isomers.
Background Background
Characteristic polynomial = one associates a polynomial to any square matrix [Trinajstić, 1983] .
φ(G,X) = det[XI -A(G)]
where A(G) is the adjacency matrix of a pertinently constructed skeleton graph and I is the identity matrix Encodes several properties of a matrix, the most important being the matrix eigenvalues, its determinant and its trace [Trinajstić, 1988] . 
Application of characteristic polynomials Application of characteristic polynomials

Mathematics:
Correlations of Characteristic Polynomials: RiemannHilbert Approach [Strahov and Fyodorov, 2003 ] Spectral problems for polynomial matrices [Kublanovskaya, 2005] Computer science:
Algorithms for computing the characteristic polynomial in a domain [Abdeljaoued and Malaschonok, 2001] Stability of discrete-time systems [Lastman and Sinha, 1999] Complexity of computing determinants [Kaltofen and Villard, 2005] 
Application of characteristic polynomials Application of characteristic polynomials
Engineering:
Characteristic polynomial assignment in F-M model II of 2-D systems [Tang and Kang, 2005] Chemistry:
Characteristic polynomial and topology of molecule [Balaban and Harary, 1971] Cluj weighted adjacency matrices [Kunz, 1998] Properties and relationships of conjugated polyenes having a reciprocal eigenvalue spectrum -Dendralene and radialene hydrocarbons [Dias, 2004] Counting polynomial: ∑ k≥0 a k X k , where a k = |{M i,j | M i,j = k}| a k being the polynomial-count and i, j = 1, …, n Methods for counting polynomials [Diudea et al., 2002] Characteristic polynomial:
Counting polynomial on the distance matrix: P(X) CDi = 2·X 2 ·Q(X) CDi + 16·X + 9 
Multivariate models Multivariate models
Counting polynomial on the complement of the maximal fragments matrix: 
Conclusion Conclusion
The Henry's law constant of the nonane isomers can be modeled using characteristic and counting polynomials.
The characteristic and counting polynomials approaches provided good models, opening a new venue for the characterization of chemical compounds. No. 
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k H (·10 5 ) [M/atm] Q(X) ChP a_01 1.0 (2X-1)(2X+1)(5X
